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SUPERSEDING
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1. =.

1.1 ~. lhis specification covers the general requirements for high-stability, film, fixed resistors
of tfJ.10, @.25, @. SO, and ●1.00 percent resistance tolerances, uhich are relatively stable with respect to
time, temperature, and humid+ty.

1.2 Classification.

1.2.1 Part or ldentif~i M Number (PIN). The PIN shall be in the folk.Uing form (see 3.1):

~

I

~
I

-

(1.2.1.1)

Q

I

-
character st i c

(1.2.1.2)

I

--:
Resistance Resistance

(1.2.1.3) tolerance
(1.2.1.4)

1.2.1.1 ~. The style is identified by the tkrc-letter symbol “RN” foil.xed by a twu digit number; the
letters identify high-stability, film, fixed resistors, ad the number identifies the size of the resistors
(see 3.1).

1.2.1.2 characteristic. The characteristic is identified by a single letter in accordance with table 1.
I

1.2.1.3 Resistance. The nominal resistance ●xpressed in ohms is identified by four digits: The first
three digits represmt significant figures and the last digit specifies the number of zeros to follcm. uhen
the value of resistance is less than lDI ohms, or when fractional values of an ohm are rquired, the letter
“R- shall be substituted for cm of the significant digits to represent the decimal point. Uhen the Letter
‘Rm is used, succeeding digits of the grcup represent significant figures. The resistance-value
designati.rm are shwn in table 11. I!ini.zu!d and maximum resistance values shall be as specified [see 3.?).
l’he standard values for every decade shall follw the squence demrtstrated for the “1O to lUJ” decade in
table 111. Altltaugh resistance tolera”cr.s B and c (see 1.2.1.4) normally require core than three
significant figures to adequately describe the true resistance value, for the purwse of this specification,
the nominal value shall be three significant figures foLlowed by the fcurth diqit to siqnifv the number of
zeros to follow. lhe resistant= values for 0.10 percent resistance tolerance (B) may be of rmy vatue, ttn
it is preferred that the va(ues be chosen from the 192-value series decade specified for resistance
tolerances C and O. Resistance values not listed in tabLe 111 for tolerances F and D shall be considered as
not ccmforming to the specification.

j Beneficial comment, (recommernlarfons, addirions, deLecions) and any perrinent dara which may be i
I of use in improving this document should be addressed to: Us. Amy Research Laboratory, ,ATTN: I

I AHSRL-EP-RD, Fort flonmourh, NJ 07703-5tQ1 by using the self addressed Srondardizarion Documenz I
1 Improvement Propmal (DD Form 1426) appe. ring at the end of this document or by letter.

1
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xi- resistance-
teap. char.
@ m 5.f7) {

~:t,”c

ximm tiient t+rature at
Jated watt.we (see fiaure 1)

mhut mblmt taqxrature et
zero uattage &rating (see
fiwre 1)

mr rating in vatts and
wmxlrmn dc or ma voltage.
Stvte:

RI150

RN55

NM

RN65

Rlno

RN75

RNSO ..

ml- percent change in
resistance i:
Temperature cyclins (see 3.9)
LW temperature Wrat f on

(see 3.10)
Short-time overload (see 3.11)
Dielectric withstanding vottage

(see 3.13)
Rtsismnce to soldering heat

(see 3.15)
lfols.ture resistance (sea 3.16)
Life (see 3.18)
shock, Aiun iupact (see 3.2D)
vibration, high frwency

(see 3.21)

25istame tolerances * percent
~

M1L-R-105O9G

TABLE 1. Characteristics.

0

:0.05
~

70”C

150”C

~

~

~

Zf

u

1 u,
500 v
2 u,

~

0.5
0.5

0.5
0.5

0.5

1.5
1.0
0.5
0.5

1.0

c

*0.005
*5O

125°C

m-c

1/20 u,
200 v
1I1O u,
200 v
1/8 w,
250 V
tf4 u,
300 v
112 u,
350 v
1 u,
5D0 V

u

0.25
0.25

0.25
0.25

0.1

0.5
0.5
0.25
0.25

1.0, 0.5,
0.25. 0.1

0

1.02,-0.05
,00.-500

70”C

165°C

2/

1/8u,
200 v
1/4 u,
300 v
1/2 u,
350 v
314 u,
500 v

Zf

u

0.5
0.5

0.5
0.5

0.5

1.5
1.0
0.5
0.5

1.0

E

LO.0025
t25

125°C

In”c

1/20 u,
200 v
1/10 u,
200 v
118 U,
250 V
1/4 u,
300 v
1/2 w,
350 v
1 u,
500 v

u

0.25
0.25

0.25
0.25

0.1

0.5
0.5
0.25
D.25

1.0, 0.5,

~

F

:0.005
~

125-C

175°C

a

a

u

1/2 u,
350 v
316 u,
500 v

v

u

0.25
0.25

0.25
0.25

0.1

0.5
0.5
0.25
0.25

.0, 0.5,
~

Gll

1.02,-0.05
!00. -500

70”C

165-C

a

1/10 u,
200 v
118 u,
250 v
1/4 u,
300 v
1/2 u,
350 v
1 u,
500 v
2 u,

~

0.25
0.25

0.25
0.25

0.1

0.5
0.5
0.25
0.25

1.0

~ Hermetically sealed only (see 3.8).
~ Not avail.b~e.

Source: https://assist.dla.mil -- Downloaded: 2016-11-13T08:25Z
Check the source to verify that this is the current version before use.



MI L- R-105OW

TABLE 11. Desimntirn of resistance vatwes.

m

1A2LE 111. Standard resistance values for the 10 to 100 cfecnde.

Resistance tolerence

B,C, D F E,C, D F B,C,D F B.C, D F B,C, D F B,C,D F
1,.25,.5 1.0 .1,.25,.5 1.0 .1,.25,.5 1.0 .1,.25,.5 1.0 .1,.25,.5 1.0 .1,.25,.5 1.0

10.0 10.0 14.7 21.5 31.6 46.4 68.1
10.1 ---- . . . . . . . . ---- . . . . . ..-

10.2 10.2 15.0 22.1 32.4 67.5 69.8
10.4 ---- ---- . ..- . . . . . . . . ..-.

10.5 10.5 15.4 22.6 33.2 48.7 71.5
10.6 ---- -.. . -.. . . . . . ---- . . . .

10.7 10.7 15.8 23.2 34.0 49.9 73.2
10.9 ---- . . . . . . . . . ..- . . . . . . . .

11.0 11.0 16.2 23.7 34.8 51.1 75.0
11.1 ---- ---- . . . . ---- . . . . . . . .

11.3 11.3 16.5 26.3 35.7 52.3 76.8
11.4 ---- . . . . ---- ..-. . . . . ----

11.5 11.5 16.9 24.9 36.5 53.6 78.7
11.7 ---- ..-. . . . . . . . . . . . . . ..-

11.s.: 11.8 17.6 25.5 37.4 54.9 80.6
12.0 ---- . . . . .-. . . . . . -.. . .-. .

12.1 12.1 17.a 26.1 38.3 56.2 82.s
12.3 ---- ---- . . . . . . . . . . . . . . . .

12.4 12.4 18.2 26.7 39.2 57.6 84.5
12.6 ---- -.. . ..-. . . . . . . . . .-. .

12.7 12.7 1s.7 27.4 40.2 59.0 86.6
12.9 ---- . . . . -.. . . . . . . . . . . . . .

13.0 13.0 19.1 28.0 41.2 60.4 88.7
13.2 ---- .-. . . . . . ---- . . . . . . . .

13.3 13.3 19.6 28.7 42.2 61.9 90.9
13.5 ---- . . . . ..-. . . . . . . . . . . . .

13.7 13.7 20.0 29.4 43.2 63.4 93.1
13.a ---- . . . . . . . . . . . . . . . . . ..-

14.0 14.0 20.5 30.1 44.2 64.9 95.3
14.2 ---- . . . . -.. . . . . . . . . . . . . .

14.3 14.3 21.0 30.9 45.3 66.5 97.6
14.5 ---- -.. . . . . . ..-. . . . . . . . .

14.7
14.9
15.0
15.2
15.4
15.6
15.8
16.0
16.2
16.4
16.5
16.7
16.9
17.2
17.4
17.6
17.8
18.0
18.2
18.4
18.7
18.9
19.1
19.3
19.6
19.8
20.0
20.3
20.5
20.8
21.0
21.3

21.5
21.8
22.1
22.3
22.6
22.9
23.2
23.4
23.7
24.0
24.3
24.6
24.9
25.2
25.5
25.8
26.1
26.4
26.7
27.1
27.4
27.7
28.0
28.4
28.7
29.1
29.4
29.8
30.1
30.5
30.9
31.2

31.6
32.o
32.4
32.8
33.2
33.6
34.0
34.4
34.8
35.2
35.7
36.1
36.5
37.0
37.4
37.9
38.3
36.8
39.2
39.7
40.2
40.7
41.2
41.7
42.2
42.7
43.2
43.7
44.2
44.8
45.3
45.9

46.4
47.0
47.5
4a.1
48.7
49.3
49.9
50.5
51.1
51.7
52.3
53.0
53.6
54.2
54.9
55.6
56.2
56.9
57.6
58.3
59.0
59.7
60.4
61.2
61.9
62.6
63.4
64.2
64.9
65.7
&5.5
67.3

6a.1
69.0
69.8
70.6
71.5
72.3
%1.2
74.1
75.0
75.9
76.8
n.7
78.7

E::
81.6
82.5
83.5
84.5
85.6
&5.6
87.6
aa.7
69.8
W.9
92.0
93.1
94.2
95.3
96.5
97.6
98.8

3
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1.2.1.6 Resistance tolerance. The resistance tolerance is identified by a single letter in accordance
uith table IV.

TASLE IV. Resistance tolerance.

ml
.5* ~ Resistance tolerance

~ (i)

BJJ 0.10
Cl/ 0.25
;lf 0.50

1.00

~ Applicable mly to characteristics
C, E, and F.

2. APPLIUSLE DOSLMENTS

2.1 GOverrtncnt dc.cimnts.

2.1.1 sseclflcatims. standards. and hardbaks. The following specifications, stardards, and har&ooks
form a part of this docunent to the extent specified herein. unless otheruise specified, the issues of
these dncmts are those I isted in the issue of the Department of Defense lmdex of Speci f i cat i MS and
Stsndsrds (DrnISS) and swlererIt thereto, cittd in the solicitatim (see 6.2).

SPECIFICATIONS

MILITARY

MIL-R-39032

STAMOAROS .-

MILITARY

Resistors, Prtparatim for dellvery of.

MIL-STO-202 - Test Methods for Electrcmic ad Electrical Ccqnnent P8rtS.
HIL-STO-1276 - Lends for Electrmic Ccupnent Parts.
MI L-STO-1285 - Marking of Electrical srd Electronic Parts.

(Unless otheruise indicated, copies of federal srd mi Iitary specifications, standsrds, and handbooks are
available frmm the Stande.rdizatim Decunents Order Desk, Building 40, 700 Robbins Averue, Phi ladelph i a, PA
19111 -5094.)

2.2 Order of Precedence. [n the event of a conflict betueen the text of this spcificaticn and the
ref=r-es cited herein (except for asmsi ated detail specificati.ms, specification sheets, .r MS
standards), the text of this specification shall take pr=ed=e- Nothing in this sp=ificatim. hOwever,
shall supersde awlicable lam and regulati.ms mless a specific exemption has ken obtained.

3. REQUIREMENTS

3.1 Detail sc.ecificati.ans. The individual part requiremmts sha(l be as specifi~ herein and in
accordance uith the applicable detail specificatims. [n the event of any conf I ict bstneen reqdi rements of
this specification and the detail specifications, the latter sha~l govern (see 6.1).

3.2 Oualificaticn. Resist.rs furnished WI&?. this specificaticm shall be a prcduct which has been
tested, and passed the qualification tests specified in 4.6, and has been listed . . or awroved f.r listing
m the applicable qualified products list (see 6.2).

Source: https://assist.dla.mil -- Downloaded: 2016-11-13T08:25Z
Check the source to verify that this is the current version before use.



MIL-R-105O’?G

3.3 Material— . The material shall b as spscif ied herein. However, bften a &finite mterial is not

s~iff~, o mterfa( shall k US~ *ich Mill enable the resistors to met the Pcrfonrmce rcquirtmtnts of
this specification. Acceptance or a~roval of any const i tutnt uater ial shal I not be crest rued as a uuoranty
of the acceptance of the f ini shtd prcdm.

3.4 ~q Resistors shall be of the design, construction, and physical dimmi.ms

s-ifi~ (see 3.1). Each rts; stor shall cmsist of a film-type resistance elemnt proteeted against

eq=ure to hmldity by m enclusure or a coating of moisture-resistant insulating material.

3.4.1 Terminals. All teminala shall be suitably treated to facilitate soldering.

3.4.2 Seder i~ cads . @IIY the mtmfacturer or his authorized MIL-R-5513i? category B or
catcgov c distributor uho has previously been awroved my solder dip/retin the Leads of rmadct swlied
to this specificatim providtd the solder dip/retin process has been qproved by the c@lfyirw activity.

3.4.3 QualifYim ectivit~ amova(. Amroval of the solder dip/retin process nill be based on am of the
follmim optims:

a. u31m the origincd Iced finish qmlificd Mas hot solder dip lead finish 52 of MI L-STO-1Z76 (NOTE:
lhe ZOO microinch mximm thickntss is mt applicable). The mrmfacturer shall use the aunt solder
dipprac-s for retiming as is used in the origiml manufacture of the pr-t.

b. bhen the lead c.rginbl lytpalifitd uas mt hot solder dip lead finish 52 of MI L-sTD- 1276 as
prescribed in 3.4.3a, q+waval for the process to bt used for solder dip shall be based m the
folbing test pr.xtire:

(1) lhirtys.mpl~ of w r=istmce value for each style 4 lead finish are smjected to the
mnrufacturingrs solder dip process. Fol10uin8 the solder dip process, the resistors are
stbjected to the dc resistance test ad other grmp A electrical. NO defects are allmed.

(2) Ttn of the 30 smples are then Alected to the solderability test. No defects are allowed.

(3) Th.a rcminirtz 20 s~les are stbjected to the resistance to solder heat test faiiowd W the
mlsture resistance te8t (or hermetic seal t-t if the device is hermetically sealed). No
defects are allowed. (MOTE: Solder dip of gold-plated leads is Mt allwcdl.

3.4.4 ~- ODtims. The manufacturer my solder dip/r.st in as fol Ious.

a. After the groq A tests: Follwing the solder diplret iming process, the electrical masurantnts

r~ir~ in srOW A, sI@roI@ 1 shall be repeated on the lot. The groq A, Sthgrcs+ 1 lot rejcctim
criteria shall be ustd. Follwiru this test, the marntfacturer shall stiit the lot to the grin+! A
selderability test as specifid in 4.6.14.

b. As”a corrective actim, if the lot fai Ls the group A solderabi Lity test.

3.5 Power ratl~. The resistors shall have a power rating based m cOntintmIs full-load C+ Wati OII at m
mbitm tapsrature of 70”C for characteristics B, O, and G, and i25°c for characteristics C, E, and F (see
3.1). This pmer rating is dtperdmt m the abi Lity of resistors to met the life reqIiremmts specified in
3.18. For terqeraturet in ●xcess of those specified above, the load shall be derated in accordame with
figure 1.

5
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3.6 VoLtaoe rating. Resistors shalt have a rated direct-current (de) cmtinuous wrking voltane or an
a~rox{mte sim-uave root -mem-sqare (rm) cmtimmm uorking voltage at ccmnercf al-line freqIemY and
uave-fom correspmding to the pantr rating, as detemimd frm the follwing formla:

E={ ~R

Were:
E . Rated & or ruts ac cmtitnmus wrkira voltage.
P . Pouer rating (see 3.1).
R . Naainal resistance.

In m case shall the rated & or ME cmtimmus working voltage be greater thm the aw.licable mximan va~w
(see 3.1 ad table 1).

3.7 DC resistance. WIm resistors are tested as Specified in 4.6.2, the dc resistance shall be within
the specified tolerance of the nminat resistance (see 1.2.1.6).

3.8 Seal (am lfcable mly to hermticallv sealed reslstorsl. IdIm resistors are tested as specified in
4.6.3, there shall be m cmtinuous visible strem of tiles. For the purpsa of this sptcificatim, a
hermetically sealed resistor is one t61ich shall be cap.sble of pgssim! the seal test SWcified in 4.6.3, or
one i.hich shall have a leakage rate of mt more than 1.76 x 10 ct.bic cmtimter per second, uhen

determined by any other method hnving sensitivity ewal to or batter than the state6 limit. Materials used
for this enclasure shall be cermic, metal, or sless, or ccabinatim thereof.

3.9 Thermal shack. Whm resistors are testtd as specified in 4.6.6, there shall km m evideme of
mechanical dmage. The chanae in resistance shall not exceed i(O.5X +0.05 nhm) for characteristics B and O,
and *(0.25X + 0.05 ohm) for characteristics C, E, F, and G.

3.10 Lcu-t amerature weratim. ltlim resistors are tested as specified in 4.6.5, there shall be m
evidence of +anical demge. The change in resistance bstueen the initial ad the final mea?.ureuents at
23°C *5-C, shall mt excetd :(0.5% + 0.05 ohm) for characteristics S and D, and i(O.23X + 0.C5 ohm) for
characteristics C, E, F, and G.

AI!BICN1lEWEBATURCIN DEGRCESCCM1lGRADE
165 t75

NOTE: These curves irdicate th= pc.cmt age of nminal “at tags to be aFQl ird at t~ratures h i.aher than
70-C and 125-C. Hwwer, at m time shall the applied vottage exceed the mxiuun for each style
(see table I).

FIGURE 1. Deratim curves for hiuh ambient Wtrceratur.s.

3.11 short-time overload. when resistors are tested as specified in 4.6.6, there shatl be no widence of
arcing, kurning, or charring. The chawe in resistance shall not exceed :(D.5X +0.05 ohm) for
characteristics B and D, and 1(0.25X +0.05 ohm) for characteristics C, E, F, ard G.

6
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3.12 ~~ strerratlt. bltm resistors are tested as specified in 4.6.7, there shall bs no evidence of
breakin.a or Icestning of terminals frm the resistor form, or other mechanical dmwe. The chan9e in
resistance shall mt .sxmtd *(0. EX .0.05 ohm). Lmsmim of terminals is indicated by imtmtmews
Imtabi 1i ty of resistance tiring the resistance ueasureuent.

3.13 Dielectric .ithstaniinu voltage. uhcn resistors are tested as specified in 4.6.8, there shall be m
widmce of flashover, mechanical damge, arcins, or insulation breakdown. The chanse in resistawe shall
mt ●xcetd :(0.5% +0.05 ohm) for characteristics B and D, and i(O.35X +0.05 ohm] for characteristics C, E,
F, al-d G.

3.14 J~. WItn resistors are tested as specified in 4.6.9, the inwlatim resistance
shall be not (=S than 10,000 rnesdmu.

3.15 Resistance to solderim heat. MItn resistors are testtd as specified in 4.6.10, there shali be m
wldence of mchanice.1 dmrme. The change in resistance 8he.11 not ●xceed i(O.5% +0.05 &m) for
characteristics B and D, and i(O.lX +0.05 ohm) for characteristics C. E, F, and G.

3.16 go u e~Q. L%m resistors are testtd ES specified in 4.6.11, there shall be m evidence
of mechanical damge. The change in resistance between the initi aI and the final mtasuraomts shall MC
exceed the a@icable valm specified in tale 1. III sdditim, the dielectric uithstanditw voltase shall Lm
as sptcif ied in 3.13, ad the insule.tim resistame shall be 100 mwhm, ❑ini-.

3.17 Resistmce-teme rature characteristic. Uhm resistors are testtd as specified in 4.6.12, the
resiste.nce-temperature characteristic, at ●ach of the temperatures spuj f led in table X, referrtd to roam
-imt ttnperature, shall mat ●xceed the V8(U sptcif ied in table I for the applicable characteristic.

3.18 ~. blmn resistors we tested as specified i“ 4.6.13, there sha~l be m evidmse of m?chmical

-98. The change in resistance between thcf ini t iaI masuremnt and anv of the succetdins measurements
shall mt exceed i(l. DX +0.05 dun) for characteristics s md D, ad :(0.5% +0.03 ohm) for characteristic C,
E, F, and G.

3.19 Solderabl I f ty. Uhm resistors are tested as specified in 4.6.14, the dle surface of the leads
shat t be at lea~t 95 percent mvertd Mi th a mu. srmmh, solder cmt ing. The rmining 5 percent of the
(end surface shall shw only small pirholes or rouah spots: these shall mt ta concentrated in me area.
Eare tmse metal and areas bfmre the solder dip fai Led to cwer the orisinal coating are irdicatims of paw
.mlderabil ity, ad shall be cause for fai lure. In case of dispute, the percent of coverage Mi th pirholes or
rwph sFOts shat 1 ka determined bv actual Mtasuremnt of these areas, as caqared to the total area.

3.20 Shock (S Duifled Lu lse~. MICII resistors are tested as specified in 4.6.15, there shsll be m
evidence of mechanical or %Itctr ical damge. The change in resistance shall mt excetd *(0.5% +0.05 CAM)
for characteristics B and D, and f(O.23X +0.03 ohm) for characteristics C, E, F, and G. There shall be m
electrical discmtirwity &rim test.

3.21 Vibratim, hioh freguenc~. uIIen resistors are ttsted as specifid in 4.6.16, there shall bt m
evidence of mechanical or electrical .dariwe. The change in resistance shall not excetd :(0.5% +0.05 dun)
for characteristics B and D, and i(O.25X +0.03 ohm) for characteristics C, E, F, ad G. There shall bt m
electrical discmtimity tirina the test.
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3.22 w. Resistors shall & mrked uith the type designatim ‘JAN!, marking and mrmfacturer, s mm,
tre.demrk, or cod-s stil. At the option of the mtwfacturcr, the tw designetim my WQCar on CUD lines.
In this event, the type desismtim shall be divided betnem the characteristic letter and the first disit
of the resistance value as show! in the f.a(louim exmple:

RN60D
1003FJ

If lack of space m styles RN50 and RN55 require {t, rmrking my consist of the resistance VaLUe, tOleratICe,
and ‘JANn marking as shorn in the following ●xe. role.

1003
FJ

If this method is used, the cci@ete marking shall be marked m the package. Marking m the mits shall
remain lesible at tha 4 of all tests.

3.22.1 JAN md J mrkinq. The united States Gwermmt has dopted, and is exerc isi IIS Iegi t imte cmtrol
over the certiffcatim marks ‘JAN and Jn, respectively, to irdicate electrical tquipmnt, IWT.?IY, resistors,
c-i tors, .Sl&trm C- and the I i ke, prc.mred by, or msruf actured for use by, the Gc.venm?nt in
accordance uj th stam!ard government speci f I cat ions. Accordingly, resistors procured to, and met ins al I of
the criteria specified herein and in awlics.b(e detail specification shall bear the certification mark
‘JANU. except that rssistors tm small to bear the certificatim mrk ‘JANU shall bear the letter ‘J”. The
‘JANm or ‘J. shall bb plamd imsdiately before the type @r except that if such iocatim muld place a
hardship m the !mmActurer in cc+mectim uith such mrking, the ‘JANW or”JO 1M% be located m the first
Iim above or be(w the type designation. Resistors fwnished umier cmtract or orders id ich either pemi t
or r-ire dwiatim frm the .x.rditicm or rcwirments specified herein ad in amlicable detail

5~ifi C0titi Shall IlOt bar .JAN. or MJ.. In the evsnt a resistor smple fai 1s to met the rcqdircmtnts
of this spccificatim and wfalicable detail speclficatim, the manufacturer shall remve the ‘JAN” or the
‘Jn f rm the 6tqYle tested and 8{s0 f ran ai I resistors represented W sarmle. The U.i ted StatCS Goverment
has obtaimd Certificate of Rqistr atim MO. 504,32.0 for the Certification mark “JANU or ‘J”.

3.23 !Jorkmnship. Resistors sha~l ke processed in swh a mmer as to be mifom in qualitY ad shali
met the re@rcuuIts of 3.3 to 3.4.1 inclusive, 3.22, ard 3.23.1, as a@icable, ad be free fran my
defects that uil( affect life, serviceable IIty, or appearawe.

3.23.1 So\derfrq. Ihm soldering is employed, only noncorrosive fluxes shall be used mless it can be
shorn that corrusive elements have been satisfactory [y removed after soldering. Electrical cmtmctims
shall be mechanically secure before ard electrically contimuus after so(derirtg.

3.24 Resistance to so~vents. blmn resistors are testsd as specified in 4.6.17, there shall b evidence
of mschs.nical d.mage and the marking shall remain iegible.

4. sUALITY AS9JNANCE PRW1S1ONS

4.1 lies mibility for inmec ticm. Unless other.ise specified in the contract or Wrchase order, the
cmtractor is resprtsib(e for the per foruwce of ail inspection requirements as specified herein. Except as
otherui se apui f ied in the cmtract or pmchnse order, the cmt ractor my use his OUII or any other
facitlties suitable for the per forntmce of the imputim re.quirments spxified herein, mless disa~rwed
by the Government. The Goverment reserves the right to perform my of the inspections set forth in this
s$=if~ cation fere such inspections are deemd necessary to ensure SUFPI ies and services cmfom tO
prescrl bed rquj rments.

4.1.1 Resum9 ibility for cam Iia”ce. All item shall met akl requirements of secticns 3 and 5. The
inspection set ferth in this specification shall becme a part of the contractors overall inspection system
or qwl i ty program The absence of any in.q=ctim requirements in the specification sha~~ not relieve the
cmtmctor of the respomibility of ensuring that all products or stqplies sutrnir ted to the Governn?nt for
acceptance cc@y with all requirements of the contract. sM@ in9 iw=ti. n. = P=t Of m~facturiw
opera tires, is an acceptable practice to ascertain c.mfommce t. requirements; however, this ties nor
authorize stiissim of knom defective rmteriak, either indicated or actual, nor does it ccmUit the
Gawmnent to acc=pt defective rote. ial.
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4.1.1.1 ~ lie . The su@ier is respnsib[e for the performmce of all inspection reqJirments as
spccifld herein. Except as otherwise s~ified, the sucplier may utilize his OUTI facilities or any
cann?rc ial laboratory acceptable to the Gwerment. The Goverment reserves the’ right to ptrfom my of the

i-tf~ sot fOrth in the s~ificatfm were e.wh ifcw=tim are deemed necessary to assure swlies
and sewice9 cmfom to prescribed rewi rments.

4.1.1.2 Test emimen t and insmc ti.m facilities. Test eqipxent and inspectim facilities shall be of
sufficient accuracy, Wlity, and ~tity to permit performance of the rewired im~tiw. The swqlier
shall establish calibration of inspttt ion equi~nt to the satisfactlm of the Goverm=nt.

4.2 Classlficatim of inmectim. The exmnlratim MEI testing of resistors shall be Classifi4 as
follotls.

a. Oualiflcatlm inspectim (see 4.4).

b. ouality cmfommce impectim (see 4.5).

(1) Inspection of product for delivery (see 4.5.1).

(2) Inspectim of prefmratim for delivery (see 4.5.2).

4.3 Ins i~ recaut imS.

6.3.1 Cmditims.. Unless otheruise specified herein, a{l irr+~tims shalt be atadt in accordance nith
the general rcqi rcrnmts of MI L- STD-202.

6.3.2 precautions. AdeqInte precautions shol 1 be taken @ring insmct ion to prevent cmdmsat im of
misture m resistors, except tiring the moisture resistance and thermal shock tests. Precautions shal I
also b taken to prwmt daucme W heat hen solderiw leads to terminals.

4.6 Qualification insmct im. Oualificatim ittspectica shall be perfomed at a laboratory acceptable to
the Goverrarnt (SM 6.2) m seaple mits prtied uith .q@aent and prcc~ms normally used in prod=tim.

..-
4.4. f -. The rmber of smple mits cmprising a WITY1O of resistors to be stiitted for

WIlficatim irsptctim shall be es specified in the agpecdix to this specificatim. The senple shall ta
frm a prtiticm rm ad shall be prtied with tcpipmm and proc-res mmally used in prcdmim.

4.4.2 lest routine. .%@e mits shall be sbjected tO the W81ifiCStim iIt5PCCtim SP.?Cifi4 in t~ie
V, i“ the order shwn. A(I sanples mits shall be stijectcd to the inspecticm of WOW :. The 40 s~le
mits shall thm be divided as specified in table V far groups 11 to V inclusive, and Stilecttd to the
inspect im for their PSrt icular grew.

4.4.3 Defective. Defect iv.ss in excess of those al Iowd in table X shal I be cause for refusal to grant
Wlificatim.

4.5 Ouality cmformnce ins Dcction.

4.5.1 11-lmection of Dmduct for delivery. Inswctim of prc.$uct for delivery sha(l consist of w- A
end B. DeIivery of shipmnt shall mt be delayed pending ccapletim of wow B testing.
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TABLE V. I

I Inspection

Visual and mechanical
inspection ~

DC resistance ~
Seal (as r.@icable) ~

GrCWII-1OS amle mits

Themal shock U
Lw-teqYereture aperatim
Short-tinm overload ~
Terminal strength
seal (as .sWlicable) ~

lG”-111 - 10 samle units

Dielectric mithstmding
w 1ta@
Insulatim resistance
Themsl shock
Resistance to soldering heat
Moisture resistance

Gram Iv-los sfde mits

Resistance- temerature
characteristic
Life
seal (as applicable) V

Grcq V - 10 sarmle mits

So[dembi 1i ty
Resistance to solvents
shock (specified F+Ase)
Vibration, high fre.qmwy
seal (as awiicable) V

Ii ficat ion il

?equiremms
paragraph

.1, 3.3 to
3.4.1

nclusive and
.22 to 3.23.’
inclusive

3.7
3.8

3.9
3.10
3.11
3.12
3.8

3.13
3.16
3.9
3.15
3.16

3.17
3.1.s
3.8

3.19
3.26
3.20
3.21
3.8

Method
aragram

4.6.2
4.6.3

4.6.

1

.4.6.5
b.6.6
6.6.7
6.6.

4.6.8
k.6.9
6.6.4

}
4.6.10
4.6.11

4.6.12

}
.$.6. )3
4.6.3

4.6.14
4.6.17
4.6.15
4,6.16
4.6.3

*r of
sfect ives
110.4 u

o

1

1

1

1

0

-2

1/ Failure of a resistor i“ OM or more tests of a group shr. tt be charged

L

as a single defective.
~1 Marking shal( be considerd defective on(y if the marking is illegib(e.
~1 Nondestructive tests.

4.5.1.1 Ins@c rim Lot. An inspection lot, as far ns practical, sha~t consist of a~l the resistors of
the same style, characteristic, ad protective enclosure or coating.

4.5.1.2 Rejected lots. If an inspection lot is rejected, th= s~lier shal~ uithdraw the lot and my
then rew.rk it to correct the defects, or screen out the defective mits. Such lots shall be kept separate
frm neu tots, cd shalt be .Iearty identified es lots to be reinspected.
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4.5.1.3 wow .4 inspection. Group A inspection shall comist of the ●xaminat ion and test specified in

I tabLe VI, and shall be made o“ the sane set of smpLe units, in the order shown.

4.5.1 .3.1 Samplinq DLan

4.5.1 .3.7.1 Subqro.p 1. A sample of parts froa each i“spectio” lot shalt be randomly selected in
accordmc.e with tab(e via. If one or mre defects are found, the lot shall be rescreened and defects
removed. After screening and removal of defects, a new sample of parts shall be randomly selected in
acc.ardmce uith table VIFI. If one or mre defects are fourd in the second sample, the lot shall be FejeCted
and shall not be supplied to this specification. Resistance values in the samples shall be represmtati.e,
and where possible, in proportion to the resistors in the inspection lot.

4. S.’S.3 .1.2 Subqroup .2. A sample of parts frm each inspection lot shall be randomly selected in
.scmrdame with table vl.a. If cae or cmre defects are found, the Lot shall be rescreened and defects
rewwd. After screening and reuwal of defects, a nw satple of parts shall be rmdomiy seLected in
accordance with table VI.. If one or mm defects are found in the second sample, the lot shall be rejected
and shall “ot be supplied to this specification.

4.5.1 .3.1.3 Subqrwp 3 (solderabilitv).

4.5.1 .3.1.3.1 Satmlinu Ptan. 7hirteen samples shall be selected randomly from ●ach inspection lot and
subjected to the subgroup 3 soldernbility test. If there are one or mre defects, the Lot shall be
considered 10 have faikd.

4.5.1 .3.1.3.2 Rejected lots. In the event of one or mre defects, the inspection bat is rejecttd. 7he
manufacturer my use one of the follcwing options to rewrk the bat:

a.

b.

Each production lot that was ussd to form the failed inspection lot shall be individually submitted
to the solderability test as rquired in 4.6.14. Production Lots that pass the solderab$lity test
are available for shipr.ent. Production lots failing the solderability test can be rewrked cnly if
submitted to the solder dip procsdure in 4.5.1 .3.1 .3.2b.

The mnufecturer submits the failed lot to a lW percent solder dip using an .sPprovd solder dip
process in accordance with 3.4.2. FoLLouing the solder dip, the electrical measurements rquired in
group A, SULW’WP 1 tests shall be repeated m the lot. Thirteen additional samples shall thm be
selectsd and subjected to the solderability test uith zem defects allowd. If the Lot fails this
solderability test the lot sh.sl L be reworked a sewnd tine and retested. If the lot fails the
second rework, the lot shal L be considered rejected and shall not be furnished against the
rquirernents of this specification,

4.5.1 .3.1.3.3 Disposition of smdes. The solderability test is considered a destructive test and
samples s.boittni to the solderability test shall “.1 be supplied on the contract.

TABLE VI. Gram A inspection.

Inspect ion

Skqrwp 1

DC .e$i.tmce

Suixlroup 2

visual and
.echa” ical examination.
seal . . . . . . . . . . . . . . . . . .

S.b.arwp 3

Solderabi 1i t y

Requi rernent
paragraph

3.7

3.4, 3.22,
3.23, 3.23. ~
3.8

3.19

Method
paragraph

6.6.2

.4.6.1
6.6.3

4.6.14

timber of saO@es

4.5.1 .3.1.2
4.5.1 .3.1.2

L.5.1.3. fl.3
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TABLE Via. Grow A insmctim.

I Lot size

I l:%~i:.
subgr.a.@ 1
sanple size

I-L
2 to 13 100s

14 to 125 100%
126 to 150 125
151 to 280 125
281 to 500 125
501 to 1,200 125

1,201 to 3,200 123
3,201 to 10,000 192

10,001 to 35,000 296
35,001 to 150,000 2%

150,001 to 500,000 345
500,001 ard over 435

100%
13
13
20

2
42
50
60
76

In

4.5.1.4 Grmm 0 inscec tion. Grotq B inspectim shall cmsist of the tests specified in table VII, in the
order shobn. They shall be performed m s.m@e mits that have bun s~jected to ad have passed the gr~
A inspection, mtess the Gwermmt cmsiders it more prect ical to select a separate senple f ran the lot for
groq B inspection. swle mits shall ~ se Le=ted so that m mre than three voltages ui II be rewired for
the short-time overload test.

TABLE VII. Grmm B inmectioo.

Test Req!i rcmm Methcd N&r of
paragrom pe.ragrati smp 1es

Resistame-tezpemture
character st ic 3.17 6.6.12 4.5.1 .4.1

Dielectric uithstmding voltage 3.13 4.6.8 .

Theml shock 3.9 4.6.6 .

: Short ti!m werload 3.11 4.6.6 .

Seal (ns amllmbl. ) 3.8 4.6.3 .,

4.5.1 .4.1 Sam linq Dkm. A !m@e of parts shall be randcdy selected in accar&nce with table Vlla, if
one or mire &fects are fomd, the lot shall be rescreened and defects remved. After screening and remval
of defects. a new samle of ~rts shall be rardanly selected in accordance uith table VIIa, if one or mre
defects are fomd in ihe secord
specification.

s~le, the Lot shall be rejected and shail not be supplied to this

TABLE VIIa. GrmoI B mm lim DIan.

I Lot SiZ,

L
2 to 5
6 to 50

51 to 90
91 to 150

151 to 280
281 10 500
501 to 1,200

1,201 to 3,200
3,201 to 10,000

10,001 to 35,000
35,001 to 150,000

150,001 to 500,000
500,001 and over

sample size

100%
5
7

11
13
16

z
29
35
40
40
40
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6.5.1 .4.2 Diwmit ion of sawle units. Satple mits which have passed a(l the group B inspectim my bt
delivered on the contract or purchase order, at the optim of the sw.plier, provided the resistor terminals
uere not soldered &ring any of the tests.

4. S.1.5 Periodic ins Pection. Pericdic inspecticm shall consist of 9rcup C. Except here the results of
these ittspecticms show rbmcc@iance with the a~liceble rquirtmmts (see 4.5.1 .5.3), delivery of products
which have Pssed groups A and B inspections shall not be dslayed pending the results of these pericdic
im~tims.

4. S.1.5.1 Grc.m C insc.sc tire. Group C impect ian shalt consist of inspection spcificd in table VIII, in
the order shorn, and shall be performed m sample mits of each style, characteristic, and body enclosure of
any resistance value that have passed gr@ps A and B inspections.

4.5.1 .5.1.1 Sarmlinq 010”.

6. S.1.5 .1.2 w. Every mnth, ten sample nits of each style, characteristic, ad body encluwre of
any resistance vatue bstuem the critical and lowest values shall be inspected. If mm of these resistance
values are produced during the mmth, resistors of the Imest resistance valws prcduced shall be inspected
with one defective allowed. If this sanple fails, tm sditi.mal sanple WIits shall be insptcted with m
defective allowed, but no mre than two defective FII1OMWJ for 20 sample mits cabined.

4.5.1 .5.1.3 Ouarter Ly. Every 3 months, 20 sanple mits of each style, characteristic, and bcdy enclosure
of any resistance value betueen the critical and highest values shall be inspected. Ten smwle mits of w
resistance value between the critical and highest resistance vatues shall be subjected to the inspection of
s-row 1, and ten samle mits of the value closest to the vaLue etave the critical value shall be
subjecttd to the inspectirm of sthgroup 2. If nme of these resistance values are prcduced during the
quarter, resistors of the highest resistance value prtied shal I be inspected. One defective ui 11 km
al I wed for each s@rcup, but mt more than one defective for the tw groups ctiined.

4.5.1 .5.1.4 Smianmally. Every 6 months. ten smple tmits of each style, characteristic. and @
enclosure of any resistance value betueen the critical ad highest resistance value shall be impectcd. If
nwm of these resistance values are prtied Wring this period, resistors of the highest resistance value
prc.imxd shall .be inspected nith me defective alloutd.

TABLE W 11. Grow C irtwectim.

I Test

kx7-
Therml shock
Lou tematrat.re operatim
short-time overload

]$~i~l ~~lLe)

I O“wterly
S“bqroup 1

Dielectric uithstmding
voltage

[nsulatim resistance
Thema( shock

,M:- to so(deriw

Ittoi sture resistance

aragraph

3.9
3.10
3.11
3.12
3.8

3.13
3.16
3.9

3.15
3.16

y

Method Ntir of Ntir of
paragrqh .w@es defects

81 loud

4.6.4 h
4.6.5
.3.6.6 10 IL1
4.6.7
4.6.3

I

4.6.8

T

h
4.6.9
4.6.4

W
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TABLE VII I,

I Test

lLife
Sea[ (as awlicable)

I Smimm+31[y

Grow C inspection - Continued.

qui rmmt Methcd Nulbsr of
Bragraph

I I ‘*”S
paragraph

I
3.17 I.. ll6612
3.18 4.6.13
3.8 4.6.3 p ‘o

I
3.20 4.6.15
3.21 .4.6.16

b

10
3.8 4.6.3

Mu-iwr o
defects
a~loued

1-1
6.5.1 .5.2 Demsitio” of sarmles. Sample units which have been Subjected to grcup C imptim shall not

be &l ivercd on the cmt ract or purchase order.

4.5.1 .5.3 NoI-u amlimce. If a scqie fai Is to pass group C inspection, the mmufacturer shal 1
imedi=stely mtify the qua(ifyirtg activity and cognizant inspectim activity of such fai lure and take
corrective action m the materials . . processes. or both, as uarranted, and on all units of pro&ct *ich
can be corrected and uh~ch are considered subject to the smt fai (ure. Accept ante @ sh i pnent of the
prodJct shall be discmtimed mtil corrective actim, acceptable to the qmlify ins activity has bsen taken.
After the corrective action has been takm, group C inspection shall b repeated on additional se?ple
mits (all of the inspection, or the inspectim which the original senple failed, at the option of the
qualifyim activity). Groups A and B inspections my be reinstituted; however, final acceptance and
shiment shall’be uithhekd mtil the group C inspection has shoun that the corrective -action was successful.
In the event of a fai lure after reinspectim, in forrnacim ..rcernins the fai lure shall be furnished to the
cognizant inspectim activity ad the q.mlifYinu activitY.

4.5.2 Inw?ctim of Packaqing. The smqi ing and inspection of the preservation, packaging, and container
rmrking shall bs in accordance with the re.qviremnts of MI L-R-39032.

4.5.3 Retention of aual ificati.m. To retain qualif icatim, the cmtractor shall forward a report nt 6
mmth intervals to the quat ifying activity. The quai ifying activity shall establ ish the initial reporting
&ta. The report shakl consist of:

a. A sum.sry of the results of the tests performed for inspectim of prod.Ict for delivery (9roups A and
B), itiicating as a minim the fnnt.er of lots that have failed. The results of tests of all
reworked lots shall be identified and accounted for.

b. A sunmry of the results of tests per form-d for cpalificatim verification inspection (9roup C),
irattding the rnnber and tie of fai(ures. The sumary shall include resuLts of all qualification
verificatim inspection tests psrformd ard c.mp(eted during the 6 rmnth period. If the sunnary of
the test resukts indicates mnconfom-m.e uith specification requirements, end corrective action
acceptable to the qualifying activity has not hen taken, ectim my be taken to remove the failing
product frm the qualified prockxts list.

Fai Lure to suksnit the report within 30 days after the end of each 6 month Wriod my result in loss
of qualification for the product. in addition to the periodic stiiss ion of inspection data, the
cmtrrxtor shall imediateiy notify the qualifying activity at any time during the 6 mnth period
that the inspection data indicates fai(”re of the qualified prcduct to met the requirements of this
specification.
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[n the event m prc.d.iction occurred aiming the reporting psriOd, a report shall be submitted
certifying that the cmpmy still has the capabi lities and facilities necessary to prcd.xe the item.
[f &ring two consecutive reprting pericds there has been m pro&ctim, the !nwwfacturer my be
rewired, at the discretim of the .wa Iifyim activity, to stiit his-q.ralif ied products to testing
in accordance with the qualificatim impectim req.Iiretnents.

6.5.4 A(ernate ins mction. For the purpse of retentlm of w91 ificatim ad qud ity Ccnfomance
insputim (sac 4.4, 4.5, ard 4.5.3), test data on identical item COVerCd by M1L-R-105O9 may be used.

.$.6 M~.

4.6.1 Visual and mechanical ●xarninatioq. Resistors shall be exmined to verify that the mterials,
design, cmstructim, @ysical dimensions, marking, and wrlumnship are in accordance uith the aF@ icnble
rewiremnts (see 3.1, 3.3, 3.4.1 inclusive, and 3.22 to 3.23.1 inclusive).

4.6.2 PC resistance (see 3.71. Resistors shall be tested in accordance with uethoi 303 of MI L-STO-202.
The foltouim detai 1s and ●xception shall aFPIY:

e.. measuring a~retus: 0 if ferent types of masuring test eqiipnertt {ml t immers, bridges, or
equivalmt) are permitted to be used m the initial and fiml readings of this test, provided the
equipnent is the same style, tilt or if it can be shorn that the ptrformnce of the e.wiment is
eqiivalmt or better.

b. Test wltase: Measurements of resistance shall be made by using the test voltages Specifid in
table 1X. The test voltage chosm, whether it is the mximm or a Iowr voltage Aich -Id sti II
prwide the semi tivity required, shal 1 be amlied across the terminals of the resistor. This same
WI tage she.t I be used uhenever a subsequmt resistance rneasuremnt is rode.

c. l~rature: The dc resistance test specified in wow I of table V shall perforwd at 25”c 22-C.
For al I other tests, mless otherwise speci f i & herein, the t~rature at uhi ch subsewent ad
final rnee.suremnts are nude in ●ach test shsll be within &!”C of the Wuprrature at uhich initial
tneasurepnt was made.

TA2LE IX. OC resistance test voLtnqeS.

Resistance, n.ani~l I Maxiuun test vdtase

I lsb~’:~t’”
112, 314. 1,
at-d 2 watts

10 to 98.8 inclusive
100 to 9&3 inclusive ; ;

1.OOO to 9,MV3 imlusive 10 3
10,000 to 98, @Q0 inclusive 30 10

0.1 mgnlun or higher 100 30

4.6.3 seal (aml icab[e onky to hermetical IY sealed resistors (see 3.81. Resistors shal 1 be teSt& in
accordance uich rnethcd 112 of HIL-sTD -202. The follo. ing detai IS ani except ions shall awIY:

a. Test condition Letter: A.

b. After test: Resistors sha~l be cleaned in alcohol, or other suitable deweaser, ard al lowed to dry
thorowhl y.
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6.6.4 The,ml shock (see 3.9). Resistors shall be tested in ..c.rd..ce with neth~ 107 Of fllL-sTD-202.
The following details arid exception shaLl apply:

a.

b.

c.

d.

mum ing: Resistors sha1L be m.nted by means ocher =ha. .OLde.jw.

fleas. rernent before cyc Ling: DC resistance shal 1 be ❑easured as specified in 6.6.2.

Test condition Letter: F.

He.ss.rernent e.f te. cyc Li .9: Uithin 3 hours after completion of the fi.a L CYCLe EWJ as .~ as the
resistors stabi Li ze” at rim temperature, dc resistance shall again be Measured as specified in
4.6..3.

F.al 1OW$W the test, resistors sha 11 be examined for evidence of ❑echan ical damage.

4.6.5 Lob’ temperature operation (see 3.10).

4.6.5. ~ ~. Resistors shaLl be mounted by their terminals so that there is at least 1 inch of free
air space amn?d each resistor and the mwnxing is in such a position with respect to the air tlmt it
off ●rs substantially w obstruction to the flow of air across and around the resistors.

4.6.S.2 Procedure. F.allmicq the final d. resistance measurement specified in 4.6. bd, the resistors,
mcunud as’4 in 6.6.5.1, shal L be placed in a cold chamber at rmrn temperature. The tePePatU?e
shall be gradua Lly decreased to -65-C to”c -5”c, within a period of not less than 1.5 hams. For acceptance
inspect ion only, and at the option of the manufacturer, the resistors my be pLaced in the cold chamber when
the chamber is already et the extreme lW temperature. After 1 hour of stabilization at this temperature,
full rated continuous working voltage as specified in 3.6 shal L be applied for 65 ❑inutes. The resistors
may be loaded individually or in para LLeL. Fifteen minutes +5 ❑inute%, -O minutes after the removal of the
voitage, the temperature in the chamber shall be gradua LLy increasd to mm temperature within a period of
not more than .S hours. The resistors shal 1 be removed f mm the chamber and maintained at a temperature of
23-C *5°C for a period of approximately 24 hmrs; the dc resistance shal L then be ❑easured as speci f icd in
4.6.2. Resistors shal L the” be examined for evidence of rnechani cal damage.

4.6.6 Shwt-t;be overload (see 3.11). DC resistance shall be ❑easured as specified in 6.6.2. A dc test
potent iol, 2.5 t irnes the rated conti”uou workiq voltag= but not exceeding twice the uaximm voltage
specified (see 3.1), shall then be appLied for 5 seconds to the resistor terminals. under the fo~louing
conditions:

a. m free spece, m.nted horizontally, .ith no object CLOSer than 3 inches to the p.Otective ~tiw
except the munt ing base which shal 1 be not closer than 2 inches be Low the resistors.

b. In sti L1 air, with no circulation other than that cre.m@d by the heat of the resistors being
operated.

Thirty minutes +15 mimtes, -O minutes after remval of the test potential, the dc resistance shall
again be measured as specified in 4.6.2. Resistors shall then be examined for evidence of arcing,
burning, and charring.

4.6.7 Temi”al stre”mh (see 3.12). Resistors shall be tested i“ mmrdan.e with mthcd 211 of
MIL-STD-202. The foltowing details and exceptions shakk apply:

a. Test c,mditi.a” letters: A and D. Oirect load (condition .4) shalt be as specified (see 3.1).
Resisror clamped by one terminal lead and bxd appli& m the other ter.inal lead.

b. Me.mmerne.t before and after test: DC resistance shall be ❑asumd as specified in 4.6.2.

Following the test, resistors shall be examined f cm wide”ce of loosening of termi”a Ls, breakage, and other
.echa. i ..1 damage.
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4.6.8 Dielectric withstmdim volts.ae (see 3.131.

4.6.8.1 Atrmstieric c.ressure. Resistors shall be tested in accordance with method 301 of MIL-STD-202.
The fol~ouing details and exceptions shall aFQIY.

a. Spscial preparations: Resistors shrill be pLac@d in s .x.rduti.e material which uitl conform to the
resistor surface so that between W and 100 percent of the outer periphery is contacted. The
c-tive material shall be centered m the resistor body. Care shmdd be taken that any part of
the resistor lead is as far auay from the ccvdctive material as possible (See fi9ure 2).

b. lnitia~ mcasuremnt: DC resistance shall be masured as specified in .$.6.2.

c. )lagnittde of test voltage: Sins nave test potem ial of 900 volts MB, ●xcept that for styles RN50,
RN55, and RN&3, the potential shall be 450 volts rm.

d. Nature of patent ial: An ac SUWIY at ccmnercial line freq=rwy (not more than 100 hertz (Hz)) ad
waveform.

●. Rate of application of test vottage: 100 .olts per seccd.

f. Duration of aFP( icntion of test voltage: 1 ❑inute.

LT. Points of awl icatim of test voltage: Between rhe resistor termbmls cmected tooether ad the
V-block.

h. Measurement after test: DC resistance shel L be measured as specified in 4.6.2.

i. Em!ninatim after test: Resistors shal I be examined for evid-e of f Iashover, mechanical damage,
arciw, and insulation breakdwn.

,.

POLARIZING

&

A

R

. *

&A

CROSS SECTION A-A

FIGURE 2. Mmmtim straps for al I styles, except st.fle RN80.
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6.6.8.2 Earmnetri. pressure. Resistors hall be tested in accordance with method 105 of fllL-STD-202.

The following details and exceptions shall apply.

a.

b.

c.

d.

e.

f.

9.

h.

Method of mounting AS specified in 6.6.8 .1..

Initial measurement: DC resistance shall be .easured as specified in 4.6.2.

Test condition: B.

Test voltage during subjection to reduced pressure: 450 .c. Lts ms for aL L resistors except f..
stylm RN50, RN55, ard RN~ which sha LL have 21XI volts applied, respectively.

Nature of potential: As specified in 4.6.8.ld.

Duration of test: f ❑inute.

Points of application of test voltage: As specified in 6.6.8.lg.

Measure.e”t after test: DC resistance shal 1 be ❑easured as’ speci f $ed in 4.6.2.

FO1luding the test, resistors shal 1 be examined for ●violence of f Lashovcr, ❑echan ical damgc, arci-, a~
insulation breakdown.

6.6.9 I“sulati.an resistance (see 3.14). Resistors shall be tested in accordance with Method 302 of
I!lL-sTD-2U2. The following detai 1s and exceptions shall apply.

a. Special preparations: As specified in 4.6.8.la.

b. Test condition letter: A or B, whichever is practical, except that test condition A only shall be
used for style RN50.

c. Points of measurements: Between the resistor terminals connected tcgether and the V-block.

4.6.10 Resistaiice to solderinq heat (see 3.15). Resistors shall be tested in accordance with ❑ethod 210
of HIL-sTD-202. The following detai 1s arid exceptions shal 1 apply.

a.

b.

c.

d.

e.

f.

Measurement before test: DC resistance shal 1 be measured as specified in L. 6.2.

Special preparation of specimen: SC@e Units shal 1 nOt have been soldered during any of the
previous tests.

Depth of immersion in the molten solder: To a point 1/8 inch from the resistor body.

Test condition letter: A.

Cmling time prior to final examinations a“d .eas.re.ents: A minim. of 3 hours.

Examination and ❑easurement after test: Resistors shal 1 be examined for evidence of rnechani Cal
damge and dc resistance shall be measured as specified in 4.6.2.

4.6.1~ Moisture resistance (see 3.16). Resistors shall be tested in accordance with merhcd 106 of
MIL-sTD-202. The following detai 1s and exceptions $,ha Ll apply.

a. Mounting: Soldered by their leads to rigid munts or terminal lugs. The spacing of the mums or
temi”al lugs shal 1 be such that the length of each resistor lead is approximately 318 inch when
measured from the edge of the supporting terminal to the resistor MY. One hatf of the sample
units shatl be covered with a V-shaped metal strap whose width is equal to that of the resistor body
as indicated in figure 3. The strap shall be made from corrosion-resistant metal and shall be kept
in contact with the resist.m bcdy by suppmti”g the body as indicated i. figure 3, with a
n.mcond.ct iq, noncorrosive support whose width is less than that of the resistor Lwdy and which
will not act as a misture trap. The Iwunt i“g straps my be individual for each resi Stor or
cent i“.... for a 11 resistors.
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ee
POLARIZED

LOADEO

FIGURE 3. Motnwina straps for stvl e RN80.

b. Initial masurment: Immediately foltouing the initial drying period. dc resistance shal L be
measured as specified in 4.6.2.

c. Polarization w-d loadi~ voltage: The resistance value sekected shall be divided equally as
pssible for polsrizatim and load.

(1) Polarization: During steps 1 to 6 imlusive, a dc patmtial of 50 volts for style RN50, WUJ
100 volts for all other styles shall be aF@ied cnly to thuse resistors which have a PoIarizinn
strap. This potential shall be aWlled with the positive lead cnmected to the resistor
terminals tied together, and the negative lead connected to the pntarizirw straps.

..

(2) Loadins voltage: During the first 2 hours of steps 1 and 4, a dc test potential ~ivalmt to
100 pmcmt rated uattage but mt exceeding the mxirmn rated voltase &al 1 be aFQl ied to those
resistors which da not have the polarizing strap specified in $.6.1 la.

d. SutKycLe 7b shalt mt t.c applicable. Step 7a shall bc performd duritm any five of the first nim
cycles rely. All polar izatim straps shall be removed to perform steps 7a and shall thm be
replactd prior to starting the next cycle.

e. Final masurenents: Upon cmpletim of step 6 of the final cycle, the resistors sha(( be f!.dd et
the hioh hmid cmditiom and at a temperature of 25°C i2°c for a perioi of 1.5 to 3.5 hours. The
mm straps used for polarizing the resistors my also be used for the dielectric uithstandicg
voltage test and insulation resistance tests. Resistors shall be removed frm the Chhr end
b’ithin 0.5 hour, the dielectric uith?.tandiw voltage, insulation r-istance, and de IreasurKmmt
tests shall be performed as specified in 4.6.8.1, 4.6.9, and 4.6.2 respectively. The swle tmits
sha Ll not be subjected to forced circulation air &rins the test5.

f. Examination after test: Resistors shal 1 be e.xmimd for evidence of cnechanicol d-o..

4.6.12 Resistance- tmQe rat”re characteristics (see 3.17). Resistors shall be tested in accorda=e with
(rethcd 304 of MI L- STD-Z02. The fo( Lining detai Is and exceptions shall aFPIY.

a.

b.

c.

Reference temperature: R- tiient temperature.

Test tenp.mat.m: [n eccmdance with tabLe X.

Accuracy of temperature neasuremnt: Resistors shall be mintain.ad for 30 to 45 minutes uithi” l°c
at each of the test C_ratures listed i“ table X. This tolerance shall be mintaimd m the
established test teupermures.
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TABLE X. Resistance terms re,ture che.racterist ic.

[Sequence Twr.t.re (“C)

Qualification inspection Grrx@ B acceptance

I la”” ‘r%=:’”-” 1 ‘mpc’im u

1
2
3
4
5
6
7
8

Roan tmperat.re ~
-55 *3
R@nn tapem.ture ~
150 *3 y
165 *3 v
175.*3 ~

At the opt icn of the rnmufacturer, the reverse sequence my
be as fcllt.ms:

5. anon te&erOture ~
6. -55 *3

This temeratwe shai i be considered the reference temperature
for ●ach’ of the succeeding temperatures,
Characteristic B only.
Characteristic D ard G only.
characteristic C, E, and F CAY.

4.6.13 ~ife ( we 3.18). Resistors shel 1 be tested in ricmrdance with rmthcd 108 of HIL-STO-202. The
fo( louittg details ami exceptions shell apply.

a.

b.

c.

d.

e.

f.

Method of mount im: Resistors shall te mmted and soldered on I ight-ueisht terminals (see f Igure
4). The effective length of each terminal shall be 1 inch. Resistors shal 1 be so arranged that the

tqrOtUFe of any me resistor wi II not appreciably inf Iuence the temperature of any other
resistor. There shal I be M tie draft over the resistors.

Test teupm3ture and tolerance: 70-C t5-C for characteristics 8, D, md G, and 125-C *5- C for
characteristics C, E, and F.

Initial measurements: Heasurments may be made inside or outside the chenber.

(1) [r.side the chanber: tihen measurements are to mde itt?ide the chtir, the initial &
resistance shal 1 be rmasured after mounting at the aF@ icable test temperature, after
stabii iznti on, and within 8 hours of exwsure of the resistors to the test terrQerature. This
ini t ia I measurement shal I k mtd as the reference temperature for al ( subsequent rntasureuents
under the mm condition.

(2) Outside the chant-s-r: Uhm measurements are to Lw made outside the chamber, initial dc
resistance shal L be masured after mounting at the roan twrature. This initial measurement
shall be used as the reference t~rature for al I subsequent measurements tier the same
condition.

operating conditions: Rated d. continuous working voltage shall be aF@ ied intermittently, 1-1/2
hours on and 1/2 hour off, for 1,000 hours, at the .wLicable test temperature.

Test condition letter: D.

Measur.mmts during rest: DC resistance shal I masured at the erd of the 1/2 hour off periods after
250 +72 -24, 500 +72 -26, and 1,000 +72 -24 hours have elapsed.
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9. Exmimtion after test: Resistors shall b+?examined for evidence of mchanical _9e.

4.6.14 S.lderability ( see 3.191. Resistors shall be tested in accordance with m?thod 208 of if IL-STD-202.
The fol Louinu detai I shal I aF@Y: Both terminal Leads of each resistor shal L be imersed to within 0.062
imh of the resistor body.

4.6.15 Shock. specified w Ise (see 3.20>. Resistors shall be tested in accordawe uith !nsthod 213 of
MI L-STD-202. The following details ard exceptions shall aF@y:

a. special mmting mans: Resistors shall k-s rigidly mmnted m amrcfri ate jig fixtures with their
bodies restrained frm rmvtmmt and their leads s~rted at a distance of 1/4 inch frm the
resistor bcdy. These fixtures shall be c.amtructtd in a mmcr to insure that the pints of the
resistor-~tim s~rts uill hmm the sam mtim m the shock table. Test Ietds ustd Arinn
this test shall be m larger than AW size 22 strad wire, so that the inflwe of the test Iead
m the resistor will ka held Cc. a ❑ininun. The test-lead length shall be m greater than necessary.
ln all cases, the resistors shall be mamted in relatim to the test ~ipnent in such a mmer that
the stress eppticd is in the directim hhich u.auld be ccmidered most detrimental.

b. Measurement before shock: DC resistance shall be measured as Spuifid In 6.6.2.

c. lest cotditim: 1.

d. )t-r and direction of applied shocks: The resistors shall be mk.jecttd to a total of ten shocks
in each of tno rmtually perpendicular planes, one perpendicular and the other parallel to the
Imgituiinal axis of tha resistor.

e. Measurtuent during shack: Each rasistor shall bt mnitored to determine electrical discmtiruity by
a rnethcd i.i!ich shall at least be smsft[ve ermmh to Ucmftor or register, autOnati CallY, any
electrical discontimity of 0.1 ❑illisecond (m) or greeter &ratim.

f. Measurement after shock: DC resistance shall be measured as spuifid in 6.6.2.

9. Examination after test: Resistors shalt be examined for evidence of mchanical and e~ectrical

darr.we. -

6.6.16 ~ see 3,211. Resistors shal~ km tested in accordance uith method 204 of
MIL-sTD-202. The follouinu details ad exceptions shall apply.

a. Muntino of specimm: Resistors shall be mmtcd m ~ropriate jig fixtures uith their bodies
restrained fran movement and their leads supported at a distance of 1/4 inch fran the resistor.
These fixtures shall be constructed in a mm-w to insure that the poims of the resistor-mating

Swrts will have :he sme rmtim as the vibration test t~le. The fixtures shell also be of a
comtructim that MIL1 prec Lde any rescmmce in the fixture hm s~lected to vi bratim within the
test freq.mwy range, and the fixture shal( be mmitoreA for these features on the vi bratim table.
Test leads used &ring this test she.11 be m larger than Affi size 22 strmdtd uire, so that the
infhltnte of the test Lead m the resistor uil I ke held to a ❑ininun. The test -leed length shall be
no 9reater than is absolutely necessary. A shielded cable uhich my be ntcessary because of the
field surrtiin-g the Vibratim table, shall be chmed to the resistor-mmmting jig.

b. Initinl masurment: Dc resistance shall be mas.red os specified in 4.6.2.

c. Test condition: B.

d. Direction of mticn: In each of t.o nutually perpendicular directiam, me perpendicular ad the
other parallel to the Iongitdinal axis of the resistor.

e. Measuretnmts during test: Each resistor shall be mnitomd co determine electrical discontinuity by
a mthcd tiich shall at te.sst be sensitive enough to mnitor or register, 8utCn!ati Cd IY, my
electrical discontinuity of 0.1 m or greater duratim.

f. Measurement after vibration: DC resistarux shall be me.sum.d as specified in 4.6.2.

g. Examination after test: Resistors shall be examined for evidence of mchmi.n L md electrical damage.
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a;;:;RACK ,
PHENOLIC .138-32 UNC-2B

HEX NUT, BRASS

—

NO .16 FL

SHAKEPROOF USHR , I.ISHR ,

STL, PARKERIZEO BRASS

L

2.[ 00

138-32 UNC-ZA NO 6 LK

60H HSCR X .562 LONG. 14SHR ,

BRASS , BRASS

SEE OETAIL A
ANO NOTE 4

41-.375

875?. 075

.&,’.I3o8-.00401A ~094 OIA

1riches m Iwhes m Imhes m
.003 0.08 .138 3.50 .502 14.27
.004 0.10 .145 3.68 .625 15. ea
.008 0.20 .156 3.96 .875 22.23
.018 0.66 .312 7.92 2.000 50.80
.094 2.39 .375 9.53

NOTES:
1.
2.
3.
4.

Dimensions are in inches.
Metric equivalents are given for general information only.
Untess otheruise specified, tokerance sha(( be 1.015 inch (0.38 m).
Solder tug, timed brass, shall be in accordance with catalog rnrrber 2L41; Citih Manufacturing
Corporation, Chicago, IL, or equa[.

FIGURE 6. Suvmsted muntim- lug arrangement for I ife test.
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6.6.17 Resistance to solvmts (see 3.241. Resistors shall be tested in accordance uith Methcd 215 of
HIL-STD-202. The follouing details shall aF@y.

B. The marked Wrt I m of the resistor bcdy shal I be brushed.

b. The rmber of smple mlts shall bE as specified in tables V ad VIII as s@icable.

c. Rtsistors shalt te exmined for mechanical damage and le.aibi(ity of markings.

5. ~.

5.1 packnnim rew irments. The r~irments for packaging shall ta in accordance uith MI L-R-39D32.

6. !!Q?&

(This sectim cmtair!s informtim of a sencral or explanatory nature that my be helpful, LxJt is mt
Om-datory. )

6.1 Qrderim data. Procurement docuntnts should sptcify the follouir@

a.

b.

c.

d.

e.

Title, mniatr, and date of the sptcificatim.

Issue of DCl)ISS to bt cited in the solicitatim, ard if reqiired, the sptcific issue of itiividl
docmtnts referenced {see 2.11.

Title, nmber, ad date of the applicable detail specification, and the ccfrplete type designation
(see 1.2.1, 2.1, md 3.1).

Levels of packaging and q@icable marking (see seetim 5).

Lead length: Sptcify 1.000 inch +0.625 Inch, -0.000 inch for tape and ree( pckagiw. If mt

s-lff~. the led I-th shell be in aCCObe uith the a~opr iate dctai 1 speeif icatim.
.+.

6.2 ti~m. With respect to prtits rewiring qbaiificatim, auards ui II be made only for
Pr-ts ~ich are e.t the timt set for opening bids, ~lified for inclusim in the a~licable tfalified
prtits list (9PL) uhether or not such prtits have actually betn so (istcd by that date. The attentim
of the mamfacturers Is cal led to this r-i rment, ad tnarwfacturers are urbwd to arrnnee to have the
prtita that they prc$.ase to offer to the Federal Goverment tested for WI i f i cat im in .r&r that they
my ka ellgible to be auardcd contracts or orders for the prtits covered by this specificatim. The
activity re%~ible for the qJalifitd prtits list is the US AmY Research Laboratory; however,
Infor!natim pertaining to cpalif ication of prod.tcts may be obtained fran Defcrse Electronics Stq@y Cmter
(oESC-ELS), 1507 Ui Irnimtm Pike, DaYtCft, OH 45444-5764.

6.3 S~. E~ipnent designers shculd refer to MI L- STO-lW, ‘Resistors,
Selcctim and use of, - for a selectim of standard resistor tws and vakes for my mu equipment design.
All awllcatlms ad use information cmcerning these resistors are also provided in f41L-STD-lW.

6.4 K~w . The key word listing shall be es follons:

Res fs cmce
Axial leads

6.5 timqes fmn previous issue. Margirw. L mtaticm are not used i“ this rr.’isim to identify changes
ui th respect to the previous issue &e to the extensiveness of the changes.

23

Source: https://assist.dla.mil -- Downloaded: 2016-11-13T08:25Z
Check the source to verify that this is the current version before use.



Custodians:
Amy - ER
Navy - EC
Air fw.e - 85

Review activities:
Army - AR, AT, AV, NE
Navy - AS, CG, K, 0S
Air Force - 17, 19, W
DLA - ES
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CONCLUDINGHATERIAL

Preparing activity:
Army - ER

Agent:
CIA - ES

(Pr.j ect 5W5-1273)
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APPENDIX

PROCEDUREFOR WALIFICATION

10. SCOPE

INSPECTION

10.1 ~. This eppendix details the procedure for submission of samples, with related data, for
q.alif~ cation inspection of resistors covered by this specification. The Pro.&ure for exte~in9
qualification of the required simple to other resistors covered by this specification is also outlined
herein,

20. S12SR1SSION

20.1 =. A sample consisting of 40 sample units, each of the lowest and highest resistance values
having a resistmce tolerance of 1%, in ●ach style and characteristic for which qualificatim is smght,
shall be submitted. If the lowest resistance value is below the critical value listed in table XII, and the
high*st resistance value is abave the critical value, then 40 sample units of the critical value shall also
be s“taaitted. If approval for a lower tolerance is desired, m additional 10 samples units, each of the
l.mest resistance tolerame for which approval is sought, shall be submitted to the inspection of group 1 in
table V. At the option of the supplier, a sample consisting of 40 sample units, each of the lowest and
highest resistance values havi~ a Loner (tighter) resistance tolerame than 1% in ●ach style end
characteristic for which qualification is mtqht, sha Ll be submitted

TAGLE x1. Critical resistance values.

Style I Resistance kgohm) I

I characteristics ! characteristics I

I B,c, E,a~G -

, 1

RN50 i --- i
rlN55

--- i -– i
--- –-l-–l

RNtU I 0.499 I 0.357 I –- I
RN65 I 0.349 I 0.243 I 0.243 I
RNM I 0.237 i 0.320 I 0.320 i
RN75 0.237 -– I --- I

,

20.2 Test data. Uhe” tests are to be per f.armd at a Government laboratory, prior to submission, all
sample units shall be subjected to all of the tests indicated as nondestructive in table V. Each submission
shall be accompanied by the test data obtained from these tests. The performance of the destructive tests
by the supplier on a duplicate set of sample units is encouraged, although not required. ALL test data
shall be submitted in duplicste.

20.3 Description of items. The supplier shall submit a detailed description of the resistors being
submitted for inspection, including materials used for the resistance element and the protective mclosure
or coating.

343. EXTENT OF QUALIFICATION.

30.1 The resistance range included i. the qualification of my one re$istor style and characteristic will
be between any two adjacent resistance values uhich pass the qualification inspection. Qualification wil L
cover only the resistor types covered by description of paragraph 20.3. Separate submissions ore required
for each type protective enclosure or costing used. Cwalification of one characteristic is bssis for
qualification of another characteristic, as indicated in table X11. Also, qualification of the lower
~esistance tolerances will qualify the higher resistance tolerances in accordance with table X111,
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APPENDIX

TABLE X11. Extent of Owroval of charact

r
I Characteristic I Nillqua(ify

submitted I characteristic

is ia
ID D, B

Ic It
IE E, C

_

II When hermetically sealed

TABLE X111. Extension of approval of resistance tolerances.

!Resist.mce t.lerancel
I

will qualify I

submitted Iresistm.e toleran.el

~
B

It ICID,F

ID ]~F

IF
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STANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL

lNSTRUCllONS .

1. The preparing activity must complete Mocks 1.2, 3. and 0 In block 1, both the document number and revision
letter should be given.

2. The submitter of tits form must complete blocks 4,5.6, and 7.

3. The preparing activity must provide a reply wmhin 30 days from receipt of the form.

NOTE: This form may not be used to request copies of documents, nor to request waivers, or clarification of
requirements on current contracts. Comments submitted on this form do not constitute or imply authorization to
waive any portion of the referenced document(s) or to amend contractual requirement%
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